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SPECIFICATION 

CHOCOLATE DRINKS AND METHOD FOR THEIR PRODUCTION 

5 FIELD OF THE INVENTION 

The present invention relates to chocolate drinks. 
More specifically, the present invention relates to a 
method for producing fat/oil-rich chocolate drinks, which 
comprises the step of extracting cacao nibs with water and 
10 the step of removing insoluble solids from the extract, 
wherein the liquid temperature in both steps is set at a 
temperature higher than the melting point of cacao fat/oil. 

RELATED ART 

15 Chocolate drinks are defined to mean drinks which are 

produced from chocolate sources by supplementing, as needed, 
with sweeteners, dairy products, edible fats and oils, 
flavorings and other edible materials, followed by mixing 
and homogenization to be provided directly or in a diluted 

20 form for drinking purposes, and have a cacao content of 

0.5% or more, based on the total weight ("^Chocolate rlyou 
shyokuhln no hyoujx n± kanusuru kouseikyousoukiyaku 
(Japanese fair competition rule concerning the labeling of 
chocolate-based foods)"). Moreover, chocolate drinks are 

25 also called cocoa beverages, chocolate beverages or cocoa 

drinks. Among them, well known are cocoa beverages made by 
dissolving and dispersing cocoa powder [i.e., powered cacao 
beans, which have been previously roasted, crushed, alkali- 



treated and then defatted to remove part of their fat and 
oil (cacao butter)] as a chocolate source. Containers used 
for holding these drinks include cans, paper packs, etc. 

However, cocoa beverages made from cocoa powder have 
5 involved several problems. Namely, insoluble solids such 
as cocoa powder- derived fibers constitute fine particles 
which disperse in the beverages, thereby providing a dusty 
feel and a grainy texture in the mouth when drinking. In 
addition, stabilizers such as cellulose powder, which are 

10 added to prevent precipitation of insoluble solids (i.e., 
to stabilize the ingredients contained) , would affect the 
flavor of beverages to give a non- refreshing aftertaste, 
thus making it difficult to drink the beverages. Further, 
such cocoa beverages have been difficult to market when 

15 filled into transparent containers (e.g., PET bottles) 

because they tend to cause precipitation under long-term 
storage and thus their commercial value is reduced when 
they are in containers whose interior is visible from 
outside. Furthermore, upon long-term storage at low 

20 temperature, there arises an additional problem that cacao 
fat /oil may be concentrated at the surface and solidified 
there . 

One possible course to resolve these problems is a 
method for production of a cocoa beverage in which 
25 precipitation is prevented, which method involves using 

cocoa powder as a chocolate source and removing insoluble 
solids from a solution/dispersion of the cocoa powder. 
However, insoluble solids in cocoa powder constitute fine 
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particles and such fine particles are extremely difficult 
to remove, thus making difficult the industrialization of 
this process. 

For this reason, another method for production of 
5 chocolate drinks has been disclosed, in which instead of 
cocoa powder, cacao nibs are used as a chocolate source. 
Cacao nibs are also called albumen cocoa nibs and refer to 
a crushed product (albumen) of cacao beans, which is 
obtained by roasting and crushing cacao beans and then 

10 removing their shells and embryos, etc. 

JP 3-94640 A discloses a method for preparing a cocoa 
extract, which involves extracting cocoa with water at a 
relatively high temperature and then separating the 
resulting water-soluble extract from the remaining cocoa 

15 free from water-soluble components. Thus, this document 
discloses a method for production of chocolate beverages , 
which involves a step of obtaining a non-fat water-soluble 
extract free from cacao fat /oil, and which provides a 
chocolate beverage with an easy- to -drink texture in the 

20 mouth. 

On the other hand, JP 7-79749 A discloses a method 
for production of a chocolate beverage, which involves 
dissolving and dispersing cocoa powder in an extract of 
cacao nibs or cacao mass (ground cacao nibs) to provide a 
25 chocolate beverage having not only a rich chocolate flavor, 
but also a light and easy-to-drink texture in the mouth. 
This method is intended to obtain an extract substantially 
free from cacao fat/oil by performing the extraction at low 



temperature such that the solidification of cacao fat /oil 
during storage can be prevented. 

However, these chocolate drinks substantially free 
from cacao fat/oil are not satisfactory in terms of 
5 delicious taste or flavor provided by cacao fat/oil 

although they have a light and smooth texture in the mouth. 

In view of the foregoing, there has been a need to 
provide a method for production of chocolate drinks that 
are substantially free from the risk of precipitation, are 
10 prevented or inhibited from the solidification of cacao 
fat /oil during storage, and have an excellent and rich 
flavor. 

SUMMARY OF THE INVENTION 
15 The object of the present invention is to provide a 

method for producing a chocolate drink that has a smooth 
texture in the mouth without graininess, a refreshing 
aftertaste, and an excellent and rich flavor. 

20 DETAILED DESCRIPTION OF THE INVENTION 

To achieve the above object, the inventors of the 
present invention have made extensive and intensive efforts 
to study influences of various components or precipitation 
of chocolate drinks on the flavor and aftertaste of the 

25 drinks. As a result, they have concluded that chocolate 
drinks being free from insoluble solids and having a high 
cacao fat/oil content show preferred properties, and hence 
they have made a further study on how to produce such 



drinks « 

Namely, In the production of chocolate drinks, which 
Involves extracting cacao nibs with water and then removing 
Insoluble solids from the extract, the Inventors of the 
5 present Invention have focused their attention on the 

extraction step and the Insoluble solid removal step (which 
has been performed at a temperature as low as possible to 
remove low-melting point components), and they have also 
made detailed examination to study Influences of 

10 temperature conditions on the degree of precipitation and 
the content of fat and oil. As a result, they have 
surprisingly found that, when the liquid temperature In 
both steps (I.e., the step of extracting cacao nibs with 
water and the step of removing Insoluble solids) Is set at 

15 a temperature higher than the melting point of cacao 
fat/oll. It Is possible to produce cacao fat/oll-rlch 
chocolate drinks. In which the formation of precipitates Is 
Inhibited and no solidification of cacao fat/oll occurs 
during storage. The chocolate drinks thus produced not 

20 only have a smooth texture In the mouth without gralnlness 
because they are free from Insoluble solids, but also have 
a refreshing aftertaste because they are not supplemented 
with any stabilizer Intended for preventing precipitation. 
They further have an excellent flavor because of their high 

25 cacao fat/oll content. 

The present Invention will be described In more 
detail below. 

(1) Step of extracting cacao nibs 



In the present invention, cacao nibs are intended to 
mean a crushed product (albumen) of cacao seeds (called 
cacao beans), which is obtained by isolating cacao seeds 
from cacao pods of cacao trees (scientific name: Theobroma 
5 Cacao lin.)# roasting and crushing them and then removing 
their shells and embryos, etc. (Chocolate, cocoa Gljutsu 
Kouza (Chocolate and cocoa technology course), pages 7 and 
13, 1981, Shibata Publishing Co., Ltd.). Although cacao 
nibs may or may not be alkali- treated, alkali- treated ones 

10 are preferred for use. Likewise, although they may be 

either roasted or fresh, roasted ones are preferred for use. 
Further, cacao nibs partially containing the shells and 
embryos may also be used. In general, cacao nibs contain 
about 50% to 60% (w/w) cacao fat/oil (also called cacao 

15 butter) . It should be noted that ground cacao nibs are 

referred to as cacao mass. In the present invention, there 
is no particular limitation on the production region and 
the cultivar of cacao used as a source material for cacao 
nibs. It is possible to use various cultivars grown in 

20 various regions, such as Criollo, Forastero and Trinitario. 

The particle size of cacao nibs is not limited in any 
way. However, fine particles are difficult to separate, 
whereas large ones will reduce the extraction efficiency. 
For this reason, it is preferred that the ratio of fine 

25 particles passing through 30 mesh (aperture: 0.5 mm) is 20% 
or less by weight, while the ratio of large particles not 
passing through 10 mesh (aperture: 1.7 mm) is 40% or less 
by weight. It is more preferred that the ratio of fine 



particles passing through 30 mesh is 10% or less by weight, 
while the ratio of large particles not passing through 10 
mesh is 30% or less by weight. 

Procedures for extraction from cacao nibs are not 
5 limited in any way, and are exemplified by the drip method, 
the column method, etc. 

As used herein, the term "cacao fat /oil" is intended 
to mean a fat/oil component derived from cacao nibs. This 
component is primarily composed of glycerine esters of 

10 fatty acids such as stearic acid and palmitic acid. 

Although cacao fat/oil may comprise any of several types of 
different ingredients, its melting point is approximately 
28°C to 40°C, which will vary depending on differences in 
the composition of ingredients. 

15 The extraction of cacao nibs is accomplished by using 

a solvent such as water. In the present invention, it is 
important to perform the extraction step at a temperature 
allowing extraction of cacao fat/oil (a component providing 
delicious taste or flavor of chocolate drinks), i.e., at a 

20 temperature higher than the melting point of cacao fat /oil. 
This allows most of the cacao fat/oil to be transferred to 
the extract. More specifically, the temperature of an 
extraction solvent is preferably 28''C to 95°C. In terms of 
improvement in extraction efficiency, the temperature is 

25 preferably 40°C to 95''C, and more preferably 60*^0 to 95*^0. 
The amount of water used for extraction can be 
determined as appropriate to ensure efficient extraction of 
cacao nib components. For example, water may be used in 10- 
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to 100-fold excess (by weight) over cacao nibs. 

Likewise, the extraction time can be determined as 
appropriate to ensure efficient extraction of cacao nib 
components at each selected liquid temperature, or may be 
5 determined in consideration of influences on beverage 

flavor. For example, the extraction time may be set in the 
range of 5 to 60 minutes at a liquid temperature of 95°C, 
while the extraction time may be set in the range of 5 
minutes to 24 hours at a liquid temperature of 40°C. 

10 (2) Step of removing insoluble solids 

Removal of insoluble solids may be accomplished in 
any manner commonly used; for example, by using a strainer, 
a cyclone, centrif ugation, filtration or other techniques, 
which may be used in combination as appropriate. By way of 

15 example, the cacao nib extract obtained through extraction 
with water (90-95°C) may be passed through a strainer (mesh 
size: 40-60) to effect a rough separation of insoluble 
solids, and then treated in a disk centrifuge for two-phase 
(solid- liquid) separation to remove insoluble solids before 

20 being subjected to a homogenization step. 

In the present invention, it is important to perform 
the removal of insoluble solids from the cacao nib extract 
at a liquid temperature allowing extraction of cacao 
fat /oil (a component providing delicious taste or flavor to 

25 chocolate drinks), i.e., at a temperature higher than the 
melting point of cacao fat/oil. This allows most of the 
cacao fat/oil to remain in the extract. More specifically, 
it is desirable to use a temperature condition of 28**C to 



95°C, preferably 40°C to 95^*0, in terms of the melting point 
of cacao fat/oil and prevention of excessive water 
evaporation. However, in terms of prevention of quality 
loss, a long-term storage at high temperature should be 
5 avoided; and more preferably, it is desirable to use a 
temperature condition of 40''C to 70°C. 

Any apparatus may be used for temperature control, as 
exemplified by, but not limited to, standard temperature 
control units or vessels, such as a plate heat exchanger or 

10 a jacketed tank. 

Conditions other than the liquid temperature used for 
removal of insoluble solids may be determined as 
appropriate depending on the type of apparatus to be used 
and the intended volume of liquid, etc. 

15 The cacao nib extract after removal of insoluble 

solids preferably has a cacao fat/oil content of 1 g to 
200 g, more preferably 1 g to 50 g, when calculated per kg 
of cacao nibs before being extracted. 

Although it is important to perform each of the 

20 extraction step and the insoluble solid removal step at a 
liquid temperature higher than the melting point of cacao 
fat /oil, the liquid temperature in these steps may further 
be determined as appropriate to control the composition of 
components to be contained in drinks with the aim of 

25 imparting the intended flavor to the drinks. In order that 
drinks contain desired components, it is important to 
appropriately select the liquid temperature in one of these 
two steps, which is performed at a lower temperature. 



By way of example. In a case where one of the steps 
is performed at a liquid temperature of 95**C and the liquid 
temperature in the other step is set at 40**C, the resulting 
drinks can contain high purity of cacao fat/oil having a 
5 melting point of 30°C to 40®C while eliminating various 

components having melting points exceeding 40°C. Likewise, 
in a case where the liquid temperature in the step 
performed at a lower temperature is set at 70®C, the 
resulting drinks can contain, in addition to cacao fat /oil, 

10 other components having melting points lower than 70^C. 
Likewise, in a case where the liquid temperature in the 
step performed at a lower temperature is set at 30*^0 to SS'^C, 
the resulting drinks can contain only specific low-melting 
point ingredients of cacao fat /oil while eliminating 

15 components having melting points higher than 35°C. 

The step performed at a lower temperature may be 
either the extraction step or the Insoluble solid removal 
step. Alternatively, both of them may be performed at the 
same liquid temperature. However, since the extraction 

20 step at a moderately high temperature leads to an efficient 
extraction, it is more preferable to effect the insoluble 
solid removal step at a lower temperature. 
(3) Homogenization step 

In a preferred embodiment of the present invention, a 

25 homogenization step is performed on the cacao fat/oil- 
containing cacao nib extract obtained after removal of 
insoluble solids . Any type of apparatus may be used in the 
homogenization step as long as it ensures uniform 
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emulsif ication. For example, a standard homogenizer may be 
used at a pressure of about 50-200 kg/cm^ to effect 
homogenlzatlon. To obtain a uniform liquid, the liquid 
temperature Is preferably set at a temperature higher than 
5 the melting point of cacao fat /oil. For example, while 
maintaining the temperature at 38°C to 95®C, the cacao nib 
extract may be homogenized to give a stable cacao fat/oll- 
contalnlng cacao nib extract. 

To confirm uniform emulsif Icatlon, the treated liquid 

10 may be measured for Its particle size distribution using a 
standard particle size distribution analyzer. For example, 
when the particle size distribution In the treated liquid 
Is analyzed and expressed as a volume frequency (%) using a 
particle size distribution analyzer LS230 (Coulter, 

15 measurement range Is 0.01 to 10,000 (un) , a sharp major peak 
will be observed at a particle diameter of several microns 
If uniform emulsif Icatlon Is achieved. 

In the present Invention, mllk-derlved Ingredients 
may also be added depending on the design of the Intended 

20 drinks. Examples of mllk-derlved Ingredients Include, but 
are not limited to, cow milk, skimmed milk powder and whole 
milk powder. Among them, cow milk Is preferred for use In 
terms of Improvement In taste. If special consideration Is 
required to prevent solidification of cacao fat /oil during 

25 storage, skimmed milk powder Is preferred because of Its 
low milk fat content. The amount of mllk-derlved 
Ingredients to be added Is preferably 0.1% to 50% (v/v) In 
the case of cow milk and 0.01% to 7% (w/v) in the case of 



sklnuned milk powder, relative to a final chocolate drink. 
Preferably, the step of adding milk-derived ingredients 
follows the step of removing insoluble solids. Above all, 
it is desirable to effect this step prior to the 
5 homogenization step. 

Likewise, prior to the homogenization step, cacao 
butter may be added to adjust the fat /oil concentration, if 
necessary. Namely, the cacao extract may be supplemented 
with melted cacao butter and then homogenized to adjust the 

10 fat /oil concentration. The cacao extract supplemented with 
cacao butter preferably has a fat/oil content of 20 mg/L to 
20 g/L, more preferably 50 mg/L to 2 g/L (by weight), when 
calculated as the sum of cacao- and cacao butter -derived 
fat /oil contents relative to a final chocolate drink. 

15 Milk- derived ingredients and cacao butter may be added in 
any order or simultaneously, as long as they are added 
prior to the homogenization step. 

In a preferred embodiment of the present invention, a 
liquid temperature higher than the melting point of cacao 

20 fat/oil may be consistently used throughout all steps: (1) 
the extraction step; (2) the insoluble solid removal step ; 
and (3) the homogenization step . For example, these steps 
may be performed at 38°C to 95''C, and more preferably at 
40^C to 95^*0. 

25 (4) Finishing step 

After obtaining the stable fat/oil-rich cacao nib 
extract in this way, the temperature may be reduced to 40®C 
or below and the extract may be mixed in a standard manner 
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with sweeteners (e.g., sugar) and secondary source 
materials (e.g., flavorings, colorants, emulsif iers , water), 
followed by re-homogenization, sterilization and filling 
into containers to prepare the chocolate drinks of the 
5 present invention. 

Moreover, the present invention enables the provision 
of chocolate drinks without any risk of precipitation even 
when incorporating substantially no stabilizers or only a 
limited amount of stabilizers (e.g., cellulose powder), 

10 which have been added to conventional cocoa beverages made 
from cocoa powder for the purpose of precipitation 
prevention (i.e., ingredient stabilization). However, when 
needed, stabilizers may be incorporated within a range 
which does not adversely affect the aftertaste. 

15 Although cacao fat /oil is homogenized and thus highly 

stable in the drinks of the present invention, emulsif iers 
such as sucrose fatty acid esters may be added within a 
range not affecting the taste with the aim of preventing 
solidification of fat/oil components at the surface during 

20 storage in certain cases, such as where high-fat milk- 
derived ingredients are incorporated or where storage under 
severe conditions is intended. 
(5) Characteristics of drinks 

The chocolate drinks thus obtained are substantially 

25 free from the risk of precipitation, are prevented or 

inhibited from the solidification of cacao fat/oil during 
storage, and also have a high fat/oil content. 

Thus, the present invention enables the production of 
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excellent chocolate beverages characterized by: 1) having a 
smooth texture in the mouth because they are free from 
insoluble solids; 2) having a good refreshing aftertaste 
because they require no stabilizer; and 3) having a rich 
5 cacao flavor because, if desired, they may have a high 
content of cacao nib-derived flavor- and taste-enhancing 
components ( fat/oil components ) . 

Containers used for holding the chocolate drinks of 
the present invention include cans , paper packs , PET 
10 bottles, etc. In particular, transparent containers such 
as PET bottles can be used preferably for this purpose, 
which have not been usable for conventional cocoa beverages 
made from cocoa powder due to the problem of precipitation. 

15 EXAMPLES 

The present invention will be further described in 
more detail in the following examples, which are not 
intended to limit the scope of the invention. 
Example 1 

20 Three types of canned chocolate drinks were prepared. 

Cacao nibs obtained from cacao beans through alkali- 
treatment, roasting and crushing were used as a chocolate 
source to prepare a cacao fat/oil-rich and milk- containing 
chocolate drink (Trial Product 1). On the other hand, the 

25 cacao nib extract was defatted to prepare a milk-containing 
chocolate drink (Control Product 1). Further, cocoa powder 
was used as a chocolate source to prepare a milk-containing 
cocoa beverage, in which the cocoa powder was dissolved and 
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dispersed (Control Product 2). 

More specifically, 1,0 kg of cacao nibs {cacao 
fat/oil content: 55% (w/w) ; ingredients other than cacao 
fat/oil: 0.45 kg} were extracted with 20 L hot water 
5 (90-95°C) for 20 minutes, passed through a stainless mesh 
(200 mesh, average pore size: 75 \xm) to effect a rough 
separation of insoluble solids, adjusted to a temperature 
of eo'^C to 70°C, and then treated in a disk centrifuge for 
two-phase (solid-liquid) separation to remove the solid 

10 phase (insoluble solids), followed by collecting the liquid 
phase to give a cacao fat/oil-containing cacao nib extract 
(18 L) . Next, while maintaining the temperature of this 
extract at 40**C to 50°C, the extract was mixed with 5 kg of 
cow milk as a milk-derived ingredient, and then homogenized 

15 using a homogenizer at a pressure of about 150 kg/cm^ to 
give a stable cacao fat/oil-containing cacao nib extract. 
After the temperature was reduced to 40*'C or below, the 
extract was supplemented with 7 kg of sucrose- type liquid 
sugar (sugar content: 68°) as a sweetener together with a 

20 secondary source material (flavorings), adjusted with pure 
water to a total volume of 50 L, and then homogenized again 
at a pressure of about 100 kg/cm^, followed by filling and 
sterilization to prepare a 190 g canned milk- containing 
chocolate drink ( Trial Product 1 ) . 

25 Likewise, the same procedure as used for preparation 

of Trial Product 1 was repeated to prepare a 190 g canned 
milk-containing chocolate drink (Control Product 1), except 
that the cacao nib extract after the rough separation of 
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Insoluble solids was treated in a disk centrifuge for 
three-phase (liquid-liquid-solid) separation at 25^C to 30*^0 
to remove the solid phase (insoluble solids) and one liquid 
phase (oil phase), followed by collecting the other liquid 
5 phase (aqueous phase). 

Further, instead of cacao nibs, cocoa powder was used 
as a chocolate source to prepare a chocolate drink (Control 
Product 2) in such a manner that the eunount of cacao- 
derived ingredients (excluding cacao fat /oil) contained in 

10 the cocoa powder used as a source material for Control 
Product 2 was equal to that of the source material for 
Trial Product 1 (0.45 kg) so as to prevent its flavor from 
being affected by the amount of cacao-derived ingredients 
other than cacao fat/oil. More specifically, 0.56 kg of 

15 cocoa powder {cacao fat/oil content: 20% (w/w) ; the amount 
of Ingredients other than cacao fat /oil: 0.45 kg} was 
dissolved and dispersed in 20 L hot water (SS^'C), 
supplemented with 5 kg of cow milk and then homogenized. 
Then, sweetener addition and subsequent steps were 

20 performed in accordance with the procedure as used for 

preparation of Trial Product 1, to prepare a conventional 
190 g canned milk- containing cocoa beverage (Control 
Product 2 ) . 

Trial Product 1 and Control Products 1 and 2 were 
25 first cooled to about lO^C and evaluated in the form of so- 
called "iced cocoa" in a sensory test by expert panelists. 
The sensory test was performed by five expert panelists 
using a scoring method on a five-point scale (5 = good, 4 = 
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relatively good, 3 = ordinary, 2 = relatively poor, 1 = 
poor) to calculate an average score for each sample. 

Table 1 shows the results obtained. The score from 
the sensory test was highest in Trial Product 1, which 
received 4.2 points. When evaluated for their qualities. 
Trial Product 1 was found to have characteristics desired 
in the present invention, i.e., a light and easy- to -drink 
texture as well as a rich and deep taste. 



Table 1 





Score in 
sensory test 


Characteristics 


Trial Product 1 


4.2 


Light and easy to drink, 
as well as rich and deep 


Control Product 1 


3.0 


Light and easy to drink, 
but relatively tasteless 
and not satisfactory 


Control Product 2 


3.2 


Relatively dusty and 
difficult to drink 



Next, the extracts and solution obtained in the 
production of Trial Product 1 and Control Products 1 and 2 
were each analyzed to determine the cacao fat /oil content 
before addition of the milk-derived ingredient. The 
fat/oil content was analyzed by measuring the weight of 
each n-hexane extract of these samples, and calculated per 
volume. 

Table 2 shows the results obtained. The cacao nib- 
derived fat /oil content in the extract of Trial Product i 
was obtained and converted, by way of calculation, to the 
content of the final product, 467 mg/L. In contrast, the 
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cacao nib- derived fat /oil content in the extract of Control 
Product 1 was converted to the content of the final product, 
16 mg/L. Further, the cocoa powder -derived fat/oil 
content in the solution of Control Product 2 was converted 
5 to the content of the final product, 2000 mg/L. 



Table 2 





Fat/oil content (mg/L) 


In sample 


Calculated data 
for final product 


Trial Product 1 


1297 


467 


Control Product 1 


44 


16 


Control Product 2 


5600 


2036 



In addition. Trial Product 1 and Control Products 1 
10 and 2 were evaluated for the amount of insoluble solids. 

More specifically, each sample was allowed to stand at room 
temperature for 3 hours and then stirred; 10 ml of each 
sample was then sampled in a graduated centrifuge tube and 
measured for the volume of insoluble solids after 
15 centrifugation at 3,000 revolutions for 10 minutes. 

Table 3 shows the results obtained. The eunount of 
insoluble solids was less than 0.05 (ml/10 ml) in Trial 
Product 1 and Control Product 1, but 0.10 (ml/ 10 ml) in 
Control Product 2. 
20 The results of the flavor evaluation shown in Table 1 

will be discussed in view of Tables 2 and 3. 

It is believed to be due to the low content of 
insoluble solids of Trial Product 1 and Control Product 1 
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that they were evaluated to have a light and easy to drink 
texture in the flavor evaluation. When comparing them. 
Trial Product 1 according to the present invention has a 
higher fat/oil content than Control Product 1, and this is 
5 believed to be the reason why Trial Product 1 received a 
higher score and was characterized by higher qualities 
(i.e., a rich and deep taste) in the sensory test. In 
contrast. Control Product 2 has a high fat/oil content, but 
also contains a large amount of insoluble solids, and this 
10 is believed to be the reason why Product 2 was evaluated to 
be relatively dusty and difficult to drink in the flavor 
evaluation. 



Table 3 





Insoluble solids 
(ml/10 ml) 


Trial Product 1 


< 0.05 


Control Product 1 


< 0.05 


Control Product 2 


0.10 



15 Example 2 

Three types of PET-bottled milk- containing chocolate 
drinks were prepared. 

More specifically, the same procedure as used in 
Example 1 was repeated to prepare liquids to be filled in a 
20 container, except for using a different type of container 
for holding the drinks. After sterilization, the liquids 
were filled under aseptic conditions to prepare the 
following samples bottled in 300 ml transparent PET 
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bottles: Trial Product 2 (corresponding to Trial Product 
1); Control Product 3 (corresponding to Control Product 1); 
and Control Product 4 (corresponding to Control Product 2) . 
Trial Product 2 and Control Products 3 and 4 were 
5 evaluated for the occurrence of precipitation under two 

storage conditions, i.e., cold storage conditions intended 
for refrigeration storage in showcases at convenience 
stores or elsewhere (about lO^C, 2 weeks) and hot storage 
conditions intended for hot storage in vending machines 
10 (about SO^^C, 1 week). 

The degree of precipitation was visually evaluated on 
a three-point scale (1 = not detectable, 2 = slightly 
detectable, 3 = detectable) . 

As a result, no precipitation was observed in any of 
15 the products immediately after production. The results 
obtained after storage are shown in Table 4. No 
precipitate was observed in either Trial Product 2 or 
Control Product 3 even under cold and hot storage 
conditions. In contrast. Control Product 4 showed slight 
20 precipitation under cold storage conditions and showed a 
clearly detectable degree of precipitation under hot 
storage conditions, thus significantly reducing its 
commercial value. 

In summary, such a conventional cocoa beverage made 
25 from cocoa powder (Control Product 4) has been clearly 

difficult to market in a form filled into transparent PET 
bottles because there is a problem of precipitation, 
whereas the chocolate drink according to the present 
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invention (Trial Product 2) is almost free from the risk of 
precipitation and can be sold without reducing its 
commercial value even when filled into transparent 
containers such as PET bottles. 

5 Table 4 





Degree of precipitation 


Cold storage 


Hot storage 


Trial Product 2 


1 


1 


Control Product 3 


1 


1 


Control Product 4 


2 


3 



Example 3 

Another milk- containing chocolate drink (Trial 
Product 3) was prepared in such a manner that a milk- 

10 derived ingredient was added after the homogenization step. 

More specifically, 1.0 kg of cacao nibs (the same as 
used in Example 1) were extracted with 20 L hot water (60- 
SS^'C, lower than that of Example 1), subjected to a rough 
separation of insoluble solids, adjusted to a temperature 

15 of 40*^C to SO'^C, and then treated in a disk centrifuge for 
two-phase separation to remove insoluble solids, thereby 
providing a cacao fat/oil-containing cacao nib extract 
(18 L). Next, while maintaining the temperature of this 
extract at 40°C to 50**C, the cacao nib extract alone was 

20 homogenized at a pressure of about 150 kg/cm^ to give a 

stable cacao fat/oil-containing cacao nib extract. After 
the temperature was reduced to 40''C or below, the extract 
was supplemented with 5 kg of cow milk as a milk -derived 
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ingredient and 7 kg of sucrose- type liquid sugar (sugar 
content: 68°) as a sweetener together with a secondary 
source material (flavorings), adjusted with pure water to a 
total volume of 50 L, and then homogenized again at a 
5 pressure of about 100 kg/cm^ to prepare a 190 g canned 
milk-containing chocolate drink (Trial Product 3). 

In the case of this chocolate drink prepared by 
homogenization of the cacao nib extract alone, the 
calculated fat/oil content of the final chocolate drink was 
10 also as high as 53 mg/L, thus resulting in a milk- 
containing chocolate drink having a light and easy- to -drink 
texture as well as an excellent and rich flavor. 

Example 4 

15 A black chocolate drink containing no milk- derived 

ingredient and no sweetener (Trial Product 4) was prepared 
in such a manner that the cacao nib extract was homogenized 
alone • 

More specifically, the same procedure as used for 
20 preparation of Trial Product 3 (Example 3) was repeated to 
prepare a 190 g canned black chocolate drink (Trial Product 
4), except that no milk-derived ingredient and no sweetener 
were added. 

The calculated cacao fat /oil content of the final 
25 chocolate drink was 53 mg/L , thus resulting in a black 

chocolate drink having a light and easy- to -drink texture as 
well as an excellent and rich flavor. 

After storage at 50®C for 1 week, this drink was 
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evaluated for the degree of precipitation in the same 
manner as used in Example 1. As a result, no precipitation 
was observed immediately after production and also after 
storage. 

5 

Example 5 

Cacao nibs (1.0 kg, the same as used in Example 1) 
were extracted with 20 L hot water (SS^'C) for 30 minutes, 
subjected to a rough separation of insoluble solids, 

10 adjusted to a temperature of 40''C to 50°C, and then treated 
in a disk centrifuge for two -phase separation to remove 
insoluble solids, thereby providing a cacao fat/oil- 
containing cacao nib extract (18 L). Next, while 
maintaining the temperature of this extract at 40°C or 

15 above, the extract was supplemented with 1,5 kg of skimmed 
milk powder as a milk- derived ingredient together with 
melted cacao butter (1000 g), and then homogenized at a 
pressure of about 200 kg/cm^ to give a stable cacao nib 
extract containing cacao fat/oil and cacao butter. After 

20 the temperature was reduced to 40''C or below, the extract 
was supplemented with a sweetener, a secondary source 
material, and an emulsifier which prevents the generation 
of suspended crystalline particles, adjusted with pure 
water to a total volume of 50 L, and then homogenized again 

25 at a pressure of about 110 kg/cm^, followed by 

sterilization and filling under aseptic conditions to 
prepare a milk- containing chocolate drink bottled in a 
300 ml transparent PET bottle (Trial Product 5). 
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The calculated fat/oil content of the final product 
of this chocolate drink was about 20 g/L , thus resulting 
in a milk- containing chocolate drink having a light and 
easy-to-drink texture as well as a deep and rich taste. 
5 After storage at 50*^0 for 1 week, this PET-bottled 

drink was evaluated for the degree of precipitation in the 
same manner as used in Excunple 1 • As a result , no 
precipitation was observed immediately after production and 
also after storage, but the sample after being stored at 

10 50°C for 1 week showed a slight solidification of cacao 
fat /oil at the surface. However, the degree of observed 
solidification was low enough to be acceptable for 
beverages, and the solidified cacao fat/oil was readily 
dispersed when shaken up. Thus, it was concluded that such 

15 a slight solidification would not reduce the commercial 
value of this drink. 

ADVANTAGES OF THE INVENTION 

The chocolate drinks of the present invention are 

20 fat/oil-rich chocolate drinks having an excellent and rich 
flavor, which are substantially free from the risk of 
precipitation and are prevented or inhibited from the 
generation of suspended crystalline particles. Since there 
is substantially no risk of precipitation, these drinks can 

25 be sold without reducing their commercial value even when 
filled into transparent containers (e.g., PET bottles) 
whose interior is visible from outside, although such 
containers have been kept away from use for conventional 
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chocolate (cocoa) beverages due to the problem of 
precipitation . 
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